The influence of transferrin stabilised magnetic nanoparticles on human dermal fibroblasts in culture.
Magnetic nanoparticles have been used for bio-medical purposes including drug delivery, cell destruction and as MRI contrast agents for several years. A more recent biological application has focused on targeted drug delivery. To this end, a wide variety of iron oxide nanoparticles have been synthesised. This study involves the use of magnetic nanoparticles synthesised and derivatised with human transferrin, compared to identical underivatised particles. Human fibroblasts were used, representative of a tissue cell-type. The influence in vitro was determined using light and fluorescence microscopy, scanning and transmission electron microscopy, and 1718 gene microarray. The results indicate that the transferrin derivatised particles appear to localise to the cell membrane without instigating receptor-mediated endocytosis, and also induce up-regulation in the cells for many genes, particularly in the area of cytoskeleton and cell signalling. The microscopy results further support these findings.